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NOTES FROM WEATHER BUREAU LIBRARY. 

By C. FITZHUCA TALMAN, Junior Profasor, in charge of Library. 

NEW WAY& OF STC’DYINC) CLIMATE. 

There has reccnbly been founded at  Davos, the well- 
known altitude resort in’the Swiss Alps, a private obser- 
vatory t.hzit has set a new pace in the study and measure- 
nient of climate. This institution diffew widely in its 
ainis and equipnient from every other observatory in the 
world, and an acci)uiit.cJf it should be of interest not only 
to t.hc meterJrologist and the climatologist but also to 
C T - ~ ~ ~ O I I C  d i n  is concerned wit,h any of the manifold 
applications of climatology, as the botanist, the zoologist, 
and the agiieulturist. Es ecinlly, since t.he climate of 

tives, should the work of the new observatory interest 
the niedicnl ninn. 

At Davos, as at  all other important health resorts, 
ordinary nieteorological observations have been regularly 
niade and their results have fre uently been discussed 

nietcorological service has existed at Davos since 1867, 
and is one of the best equipped in Switzerland. The 
observations are taken by officials of the Hurverein, and 
the results we posted daily outside the Kurverein build- 
ing. ‘lhus an instructive coin arison may be niade here 
between the inethods of the ol 0 and the new climatology, 
as eseniplified, respectively, in the official meteorological 
station and the newly founded private observatory. 

Tho existence of the latter was niade known to the world 
a t  lurTe in the year 1911, when its owner, Dr. C. Dorno, 
publis&l a voluminous account of his observations mado 
during the three years 190S-1910.1 Obliged for family 

’Davos is renowned for its P Ieneficial effects on consump- 

from the iiiedicd point of view. 1 station of the federal 

1 C. Dorno, “Skdie iiber Licht und LuIt des Iiochgeblrges,” Braunschweig, 1911. 
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reasons to live at Davos, Dr. Dorno set himself the task 
of studying the previously neglected factors in its climate. 
Ordinary nieteorological measurements formed but a minor 
part of the program. His observations related to two 
principal subjects, viz (1) radiation, and (2) atmospheric 
electricity . 

Metlsurements of the total solar radiation are no 
novelty. Formerly they were made with the now clis- 
credited black-bulb thermometer, and at  present they 
are made at  a comparatively small number of observa- 
tories with several fornis ot pyrheliometer. I t  is well 
known, however, that the various components of solar 
radiation--i. e., radiation of various wave-lengths-eser- 
cise quite different climatic effects, and, moreover, 
undergo different degrees of absorption in the earth’s at- 
mosphere. The most refined and detailed measurements 
in different parts of the spectrum are those macle with 
the bolometer, but there are several less costly and 
elaborato instruments-none of them in general use by 
meteorologists-for st.udying particular regions of the 
spectrum. Dorno finds It convenient to measure sepa- 
rately (1 1 thermal radiation, (2) luminous radiation, (3) 
blue-violet and ultra-violot radiateion. For (1) he uses 8 
Michebon actinometer, checked by an Angstrom pyrhe- 
liometer; for (3) Weber’s photometer; and for (3) the 
Weber-Koenig photogra h c  apparatus for the blue- 

Geitel zinc-globe photometer for the ultra-violet. The 
latter instrunient depends upon the discharge by ultra- 
violet bght of a negative1 electrified body-the “Hall- 

ingenious instrument for making a c.ontinuous ghoto- 
graphic record of the length of the ultra-nolet spectrum, 
i. e., the value of the shortest wave-1engt.h that penetrates 
the atmosphere from the sun. This varies from day to 
da and from hour to hour. ft will be im ossible within the limits of the resent 

Dorno’s novel and versatile observations, but we may 
ause here for a moment to mention a few things that he 

gas found out, as a result of the measurements above 
mentioned, about the true inwardness of the fsnious 
Davos sunshine. This important therapeutic element 
varies greatly in quality with the season. The winter 
sun has great heat for the season, but very little ultra- 
violet radiation. The spring sun has the great.est heat, 
with slightly enhanced ultra-violet. The suninier sun 
has great heat and the strongest ultra-violet. The 
autumn sun has great heat and but slightly diminished 
ultrtcviolet. Thus there is a very marked difference 
between spring and autumn a t  Davos as to the intetvity 
of the ultra-violet radiation, a fact of much therapeutic 
importance. In  commenting on Dorno’s results Dr. 
Gockel has recently suggested that we have herean 
explanation of the so-called “ Glacier-burn,” experienced 
by the invalids at Davos only i n  summer-it is probably 
due to the intense ultrtGviolet radiation. Dorno also 
~ d s  that the heat of the sunshine a t  Davos varies quite 
regularly with the sun’s angular altitude; that its lunii- 
nosity varies somewhat with season and other conditions ; 
that ita photographic intensity (blue-violet) is still more 
influenced by atmospheric conditions, and bears com- 
paratively little relation to the sun’s altitude; and, last1 , 

more variation than the heat, and, as stat,ed above, varies 
greatly with the season; so that a sin le. day-in suninier 

a plications of such facta must be left to the biologist, the 

of great value. 

violet, or photographical f y effective rays, and the Elster- 

wachs effect.” Finally d orno has himself devised an 

note to mcord a Y 1 the interesting results attained t R rough 

that the ultra-violet radiation undergoes a hundredfo T d 

may give as much as a whole mont % in winter. The 

p E ysiologist, the therapeutist; they can hardly fail to be 

We can only briefly mention some of the other lines 
of investigation carried on a t  this unique observatory. 
Dorno’s book on the subject is a mine of information and 
especiall of suggestion, from which each reader will pick 

interest. 
As to radiation, the direct rays of the sun are only 

part of the problem. The combined radiation of sun and 
sky is measured a t  Davos, es ecially as to luminous and 

esting facts have been brought to light; e. g., the com- 
paratively small luminous but great photographic inten- 
sity of the diffuse blue light of the sky. Studies are also 
made of the color-composition of the light (red and green). 
Finally, the effeck of different degrees of cloudiness are 
measured. All these observations are carried out with 
ap aratus devised by Prof. Weber of Kiel. Nocturnal 
raliation from the earth is measured with A. K. Ang- 
strom’s “tulip” apparatus. 

The observations in atmospheric electricity include 
nieasurements of otential gradient, conductivity, the 
earth-air current ( cp educed from the two preceding), dissi- 
pation, and induced radioactivity, according to methods 
developed in very recent times, but presenting no novel 
features to persons familiar with contemporary (mainly 
German) literature on this subject. Benndorf eiectro- 
meters are used, wherever appropriate, to secure con- 
tinuous registration. Jlorno draws from his observa- 
tions various conclusions as to the relations of electric 
phenomena to the therapeutic features of the Davos cli- 
mate-e. g. , the relation between electric conductivity 
and the purity of the air; the stiniulating effect of the 
earth-air current; and the probable physiological influ- 
ence of the greatly increased conductivity observed during 
a foehn wind-for the details of which the reader must 
consult his work above cited2 

Several subsidiary lines of work that we have not space 
to mention are carried on a t  the observatory. A list of 
its instrumental equipment reads like the catalogue of a 
meteorological museum, iiiduding some forms of appa- 
ratus that are not f a d a r  even by name to most meteor- 
ologists-uc.h as Frankenhauser’s homaeotherm, for meas- 
uring the coolin effect of the atmosphere; Wolpert’s 

dioside; and the Enqler-Sievetng fontactoscope, for 
measurin the radioachvity of springs. 

From &e Zeitsc7wijtjur Baheolope for April 15, 1914, 
pame 54, we learn that institutions more or leas analo ous 

aus ices a t  Kolber , a seashore resort on the Baltic, and 

in altitude between Davos and Kolberg. This is part 

meteorological, physiolo ’cal, and psychologic invest1 
gations of climate a t  a ff arge number of German health 
resorts, to be carried out under the direction of Drs. Hell- 
maim, Zuntz, and His. 

In  all this we have a signal recognition of the in- 
adequacy of the existing data of meteorology for many, 
if not most, of the purposes of medical climatology. 

‘ ‘STRAYS” IN RADIOTELEQRAPHY. 

out the 9 acts that bear upon his own particular sphere of 

photographic intensity. In t R is connection several inter- 

carbacidorneter, P or determinin the amount of carbon 

to %orno’s observatory are to be established under o B cia1 

a t  B berhof in the f huringian Forest, which is intermediate 

of a program which contemplates elaborate JkYslCa!; 

‘ 

A condition of the ether characterized b the occur- 

due to natural electric waves is perha s best known to 
rence of erratic signals in wireless telegrap rli c receivers 

American operators under the name o P “static.” These 
1 The medical reader should nlso con+ porno’s “Vorschlii~e rum systemutischen 

Rtudium d e  Lbht- und L u l t k l ~ ~ , ”  111 ZeltSChrlll fur Udt l~ lOgle .  A I ~ F  15 M d  JUnC 
1,1912. 
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waves, or their effecb, have been variously known as 
“strays,” “statics,” “atmospherics,” and “X’s.” In  
France they are often called “parasites.” 

This subject is of meteorologcal interest for the reason, 
among others, that “strays” are roduced by lightning 

rence and movementa of distant thunderstorms. Thus 
we have several forms of thunderstorni-recorders, some of 
which (‘ ‘ceraunographs ”) inscribe an automatic record, 
while others (‘ ‘ceraunophones”) are fitted with telephone 
receivers for producing audible signals. Most of the 
existing literature on thunderstorm-recorders conveys 
the impression that all of these natural signals are due to 
hghtning, either near or distant, but t.he trend of opinion 
among special students of this subject is now toward the 
belief that “strays” are of various origin, in part estra- 
terrestrial. 

Perha s the most active student of these henomena is 

published an im artant paper on the subject, “Note on 
the Electrical #aves Occurring in Nature,’’ in the pro- 
ceedings of the Royal Society, series A, volume 85, 1911, 
paFes 148-150. Recently the Biitiah association has ap- 
pointed a committee, of which Dr. Eccles is secretary, to 
mvestigate these and other obscure phenomena connected 

discharges, and furnish a m.eans o ! observing the occur- 

Dr. W. E ccles who, in collaboration with %. M. Airey, 

with rGdio telegraphy. 
In  the Yearbook of Wireless Telegraphy and Te- 

lephony (London) for 1914, Dr. EccTes* hblishes an 

mittee and specimens of t,he observation forms which 
have been distributed to wireless operat,ors throughout 
t,he world who are coopcrating in the work of the com- 
mittee. In  the United States observations are being 
made by the Signal Corps of the Army and also at  cer- 
tain universities. The following quotat.ion from Dr. 
Eccles’s aper represent,s the esisting stat.e of knowledge 
in regar c r  to “strays”: 

These natural elect.ric wares cause erratic and troiiblmome noises 
in the telephone receivers of n wireless teleTaph station or cause 
erratic and confusing nimb on the ta e of a coherer and inker set.. 
They are only too fitlniliar to everybo& who 11x1 worii the hones of 
a wirelesa operat.or for even a brief Interval. For brevity t iey were 
christened “strays” or “X’s” in the yeam 1SJ7. 1S9S, and lS99 in 
England and were later given the name “at~mo~pherics” in tlie United 
Statcs. Another and more recent Americanism is “static.” The best 
name ap ears to the writer to be “strays,” for t,he nnrd exwt.ly de- 
scrihea tReir vqmnt, nature and doe9 not commit one to any opiiiinn 
88 regards their origin. The much-used word ‘‘ at,niospheric” Rucests 
that they are who11 due to dischages of atniqheric electricity. and 
no doubt the wor3“st.atic” is intended t n  cciive t.he same idea. 
“Atmospherics” is. besirlea. a drexlfully lniiy worc?t.o have to write 
often. From the p i n t  of view of brevity r rX’s”  is tlie best, terni. bnt, 
it ia not uite accurate. On t,he whole, from the point of view of 
priority, 9 accuracy. of freedom from ambir_.uit.y. ant1 of t.he nhsenre 
of bias-not to mention reasonable brevity-the writer favors the term 
“stray” 88 the best short term for a natural c?lect.ric wave t.rain. with 
“XJ’ m a good variant. The 1at.ter term niay be held to include, 
trstmy” does not, the noises caused by discharges of local atniosplieric 
electricity down the ant,enna. 
Now, to the scientific mind, Dhe chief claim of Rtrnys to prom tneas 

of attention is that nobody knows com letely what t.liey are or wience 
they come. The study of st.rays was\egun by Po off short1 before 
the rise of practical wireless tekqa h . 111 1895 $&off m a d  use of 
a long vertical conductor (such as a Egitning rod) iii combination with 

account of the investigations undertaken f y this com- 

a coherer in order to follow the motions c.f lightning  tom a m  the 
couiitrv. A filings coherer wm used, and was automatically tapped 
back ifter rezisteriiig the effect of each lightning stroke. In 1898 
Roggio Lera hiproved on Popoff’s ap aratue aa regards sensitivenew 
and arranged that feeble and strong d?sturlianras should be recoded 
separately. His experinleiits with this a aratue in 1899 showed that 
the appmacli of electrical stornls waa liera?ied by frequent o erationof 
the apparatus several lioum in advance of their arrival in t i e  locality 
of t.hc observin:: st.ation and showed also that every visible flash oper- 
ated the appiimtu infallibly. These resultP were confirmed in 1[)0 
by Tcniniahlr, using hi8 carbon autodecoherer. I n  1901 Fenyi 
showed that the thundel~tornis occurria.: within 100 kilometers of hia 
station at Kalocsa, Hung- 7 were all recorded by his coherers. Finall 
Turpain. in 1903. made ayong aeries of observations which proved t& 
possibility of utilizing radiot.elegraphic appamtus in the forecasting of 
thunder weather for hours and even days in advance. 

But even when there is no thuuder weather recorded over the whole 
continent of Europe and t.lie adjwent sew, S ’ s  may be received almost 
rpetriallv by B receiving antenna adjusted t.o a great wave length. 

his is quhe a distinct matter from the X’s due to local atmospheric 
electricity utilizing the anteiuia as a li htning rod and different again 
from Dhe hum or sizzle or fizz caused \y a white squall at sea or by 
glow disc-harge to high peaks. These per etual strays are character- 
ized by the fact t h n t  they are heavier antmore frequent, in eneral, 
the longer the wave to which the receiving antenna is adjuste$ 80 far 
as has been tried up to the present.. I t  is natural but it is not scientific 
to jump to the conclusion t.liat t.liese strays are all due to lightning 
etmkey occurriiic probablv at. great dist,ances earnewhere on the earth’s 
surfwe. or pusaibl y in t.lie‘free at.niospliere between one bank of ionized 
air and another. This, however. ignores the ossibility that the source 
of tlie strays may be far outside the earth. !&ere is nothing uareaaon- 
able in su posing that the sun, let UB say. may send us occasional electric 
wavea. per example, in the colossal movements of matter associated 
with the ftrniation of a solar prominence-rnovenienta that appes  to 
take place with enormous velocitim-electric discharges may be brought 
about of magnitude far transcending anything that can happen on the 
earth. These would give rise to electric waves which might reach 
the earth in erce tible intensity and constitute a proportion ot our 
strays. On t.%e otfer hand. we muat not forget that we on the earth’s 
surface may be protected by GUT ionized atmmphere from these extra- 
terrestrial wavea. It is just such roblems 89 these that the British 
Association Committee hss set itselrto inquire into. 

The writer further explains that three kinds of strays 
are commonly heard during the telephonic reception of 
signals. One is a more or less prolonged rattling or 
gnnding noise (“grinders”) ; another kmd consists of 
sharp isolated knocks (“clicks”); and a third consists 
of a buzzing or frying noise (“hum” or “sizzle”), and 
is often heard during a white s uall. A period of unu- 

character and number of stra s received differ greatly 
with the wave lengt,h to whit€? the receiving apparatus 
is adjusted, observations are requested especially on two 
wave lengths, viz, about 600 meters and about 2,000 
meters, while observers ossessing t,he necessary appa- 
ratus are requested to adc P records made with about 5,000 
meters wave length. Observations are especially desired 
at  11 a. m. and 11 p. m., Greenwich mean time, as simul- 
taneous observations in various parts of the world will 
indicate whether particular cases of strays may be of 
world-wide or widespread occurrence, pointing to a cosmical 
origin. Observations are also desired about the t ram-  
tion time between daylight and darkness. The forme 
furnished to observers call for information regarding 
various concomitant meteorological phenomena, such aa 
the kind of clouds, wind, barometer, temperature, etc. 

sua11 loud or numerous strays is L own as an “X” storm. 
In  t. rl e scheme of cooperative observations, since the 


